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I, ASTRONOMY 
Abstracts of Scientific Articles 
REVIEW OF GREENHOUSE EFFECT IN PLANETARY ATMOSPHERES 
Moscow ASTRONOMICHESKIY VESTNIK in Russian Vol 13, No 3, 1979 pp 129-143 


[Article by K. Ya. Kondrat'yev and N. I. Moskalenko, Main Geophysical Ob- 
servatory, "Greenhouse Effect in Planetary Atmospheres" |] 


[Abstract] Computations of the greenhouse effect created by different com 
ponents of the atmospheres of the Earth, Venus and Jupiter are presented. 
The method for computing the greenhouse effect is described in detail. This 
is followed by a discussion of the greenhouse effect and evolution of the 
Earth's climate. The many factors exerting an evolution on the atmosphere 
are reviewed: degassing process, quantity of water in the ocean, photodis- 
sociation of water in the ocean, photodissociation of water in the upper 
atmosphere, chemical reactions among atmospheric gases, appearance of life 
and variations of biomass, photosynthesis, oxidation of minerals at the 
Earth's surface, variations of the solar constant, volatilization of hydro- 
gen from the atmosphere. A table gives information on evolution of the cher 
ical composition and equilibrium temperature from the time of planetary for- 
mation. The absence of any possibility of real physical modeling of the ef- 
fect of different climate-forming factors of the future Earth gives rise to 
the idea of using other planets with substantially different climatic condi- 
tions as research objects. The greenhouse effect in the Venusian, Martian 
and Jovian atmospheres is discussed. For example, the greenhouse effect on 
Jupiter has specific peculiarities caused by the specific structure of the 
Jovian atmosphere and its chemical composition. With respect to the green- 
house effect caused by the Jovian atmosphere over the clouds, variations in 
the altitude of the cloud cover over the planet can cause variations in the 
degree of the greenhouse effect. The Jovian atmosphere has a high degree of 
opacity caused by strong absorption of IR radiation in the vibrational- 
rotational and rotational bands of atmospheric ammonia and methane and in 
pressure-induced hydrogen bands. The ammonia plays a decisive role in the 
thermal regime of Jupiter, the same as water vapor in the Earth's atmosphere. 
Despite the great difference in the chemical composition and structure of 
the Jovian atmosphere, with respect to opacity it is similar to the Venusian 
atmosphere and causes a strong greenhouse effect. The radiation regime of 
the Jovian atmosphere may be influenced considerably by C2H7, CoHy, C2Hg. 








Their relative concentration in comparison with NH3 increases with altitude 
and the contribution of the thermal emission of these components becomes 
substantial in the region of inversion of the vertical temperature profile. 
Accordingly, C2H2, C2H, and C2H,¢ can cause an antigreenhouse effect counter- 
acting the other gas components exerting a strong greenhouse effect in the 
lower layers of the atmosphere above the clouds. 

[7-5303) 


OBSERVATIONS OF SATURN DURING TRANSITS OF EARTH AND SUN THROUGH ITS RINGS 
Moscow ASTRONOMICHESKIY VESTNIK in Russian Vol 13, No 3, 1979 pp 144-148 


[Article by M. S. Bobrov and Ye. S. Davydova, Astronomical Council USSR Acad- 
emy of Sciences, “Observations of the Saturnian System During the Period of 
Impending Transits of the Earth and Sun Through the Plane of its Rings”) 


[Abstract] The authors bring the attention of observers to the especially 
favorable conditions for observing the disk and satellites of Saturn during 
1979-1980 during the period of minimum opening of its rings. The period in- 
cludes three transits of the earth through the plane of the rings, one trans- 
it of the sun through it and two prolonged intervals of visibility of the 
nighttime side of the rings. The article gives a graph of change of the 
angles B and B’ of elevation of the earth and sun above the plane of the 
rings and the phase angle @ of Satu:n during the mentioned period, and 
also a table of the moments B = O and B' =”. A possible program of surface 
observations of the Saturnian system is outlined and discussed, taking into 
account the experience of similar observations in 1966. 

[7-5303] 


AEROSOL MODEL OF VENUSIAN ATMOSPHERE 
Moscow ASTRONOMICHESKIY VESTNIK in Russian Vol 13, No 3, 1979 pp 149-153 


[Article by V. N. Lebedev, Institute of Applied Mathematics, "On the Problem 
of an Aerosol Model of the Venusian Atmosphere" | 


[Abstract] The space vehicles "Venera-9" and "Venera~-10" carried out the first 
nephelometric investigations of the aerosol component in the Venusian atmo- 
sphere. These measurements indicated that the greatest optical density is 

in the altitude region from h262 km to h&49 ia. Tye volume scattering co- 
efficient in this region has a value o@ = (1-5)+107? cm). In the lower-ly- 


ing atmosphere the volume scattering coefficient decreases considerably to 

















Oo = (1-5)-10-6 ca). It therefore follows that the main cloud layer is sit- 
uated in the altitude range from h>6)-64 km to h—49 km. The position of 

the lower boundary is quite stable ami corresponds to an altitude h= 48-49 
km. This was also confirmed by the results from the “Pioneer-Venus.” Measure- 
ments with a nephelometer on the nighttime side of Venus indicate an insig- 
nificant lowering of the lower cloud boundary to the level h=46 km. The ex- 
perimental results now accumulated make possible a quite precise determina- 
tioa of the position of the lower cloud boundary. The main cloud layer has a 
complex vertical mesostructure, consisting of three adjacent zones with differ- 
ing microphysical and optical characteristics. The boundaries between the 
zones are situated at altitudes h—58 and 51 km. In the main cloud layer it 
is also possible to discriminate a finer structure with a characteristic 
thickness of the component layers averaging 50-100 to several hundred meters. 
These investigations were continued aboard the "Venera-11" and almost simul- 
sn ed aerosol investigations were carried out aboard the American "Pion- 
eer-Wenus" probes. The totality of these data has enabled the author to de- 
fine wan aerosol model for the planetary atmosphere and carry out a comparison 
and discussion of the experimental data. However, the results of the nephelo- 
metric experiments aboard the three Soviet stations indicate the need for 
complicating such a model in comparison with that proposed earlier and this 
will necessitate both further comprehensive experiments in the Venusian atmo- 
sphere and theoretical research. 

[7-5303) 


SOLAR CORPUSCULAR ACTIVITY AND INCREASE IN INSTABILITY OF EARTH'S ATMOSPHERE 
Moscow ASTRONOMICHESKIY ZHURNAL in Russian Vol 56, No 4, 1979 pp 876-880 


[Article by E. R. Mustel’, V. Ye. Chertoprud and N. B. Mulyukova, "Correla- 
tion Between Solar Corpuscular Activity and Increase in Instability of the 
Earth's Lower Atmosphere During Different Seasons” } 


[Abstract] In an earlier article (ASTRON. ZH., 56, 106, 1979) the authors 
made an analysis of a 90-year series of daily data for the field of surface 
atmospheric pressure p(t) for the earth's northern hemisphere for the “winter” 
and “spring” seasons and detected a tendency to an increase in atmospheric 
instability on the second-fourth days after strong geomagnetic disturbances, 
The choice of those seasons in the initial paper was not without reason, be- 
cause there is much evidence that in winter and in part in spring solar-at- 
mospheric relationships are manifested most clearly. On the other hand, in 
other investigations (V. Ye. Chertoprud, et al., ASTRON. TSIRKULYAR, No 804, 
1973; PIS'MA V ASTRON. ZH., 1, 33, 1975), by means of correlation analysis 

of diurnal pressure differences it was found that there is an effect of 

globa. change in the surface pressure fiuld after strong sporadic disturb- 
ances in other seasons as well. A further study has now been made to ascertain 
whether there is a change in atmospheric instability after strong geomagnetic 








disturbances in summer and autumn as well. Tie same 90-year series of observa- 
tions was used in the statistical analysis. The investigation revealed that 
during all seasons after the first day of strong geomagnetic disturbances 

on the second-fourth day there is an increase in atmospheric instability in 
the temperate latitudes of the northern hemisphere. The reliability of the 
effect exceeds 99.92. 

[2-5303]} 


EFFECTIVENESS OF PHOTOELECTRIC OBSERVATIONS AS FUNCTION OF IMACE QUALITY 
Moscow ASTRONOMICHESKIY ZHURNAL in Russian Vol 54, No 4, 1979 pp 888-896 


[Article by A. I. Khaliullina, Kh. F. Khaliullin and A. M. Cherepashchuk, 
State Astronomical Institute, “Effectiveness of Photoelectric Observations 
in Dependence on Image Quality” ] 


[Abstract] An investigation was carried out to determine whether the quality 
of the image of a star in the focal plane of a telescope exerts an influence 
on the effectiveness of photoelectric observations and how to select the 
optimum field diaphragm for photoelectric measurements of stars. The study 
was made on the basis of observations made by the authors with a time reso- 
lution of 0.1% and data published in the literatvre. This made it possible 
to restore the true brightness distribution I(r) on the basis of the star 
image in the focus of three major telescopes (AZT-14 48cm reflector of the 
High-Mountain Expedition of the State Astronomical Institute, 70-cm reflector 
of the Main Astronomical Observatory Ukrainian Academy of Sciences and the 
69" reflector of the Perkins Observatory). The I(r) distributions under good 
atmospheric conditions differ appreciably from a Gaussian distribution and 
are not dependent on wavelength. The image profiles of stars which were ob- 
tained were used in investigating the dependence of the effectiveness of 
photoelectric observations of faint stars on image structure. It is clear, 
in particular, that image quality plays an enormous role in the effective- 
ness of photoelectric measurements of stars fainter than 17". The data and 
findings presented here are also applicable for spectrophotometric observa- 
tions. 

[2-5303] 

















IL. METEOROLOGY 
Abstracts of Scientific Articles 
EMISSION OF CONVECTIVE CLOUDS IN METER RADIO WAVE RANGE 


Moscow IZVESTIYA AKADEM[I NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 15, No 7, 1979 pp 724-730 


[Article by L. G. Kachurin, L. I. Divinskiy and B. D. Ivanov, Leningrad 
ydrometeorological Institute, “Emission of Convective Clouds in the Meter 
Radio Wave Range”) 


[Abstract] Clouds which are in an electrically active state — in thunder- 
storm, pre-thunderstorm and post-thunderstorm phase of development -- emit 
radio waves in the meter range of radio waves. The observed emission in- 
pulses were divided into two types of signals — nonlightning radio emis- 
sion and the emission accompanying a lightning discharge. Nonlightning 
emission is characterized by a stationary nature of the parameters and is 
observed in the form of a set of short impulses following one another with 
a time interval of 10-25 msec. When using receivers with a response of 

about 10-12-10-13w (with a signal-to-noise ratio 3) and antenna systems 
with an amplification factor of about 100-200 sources of nonlightning emis- 
sion can be detected at distances 30-50 km. The radio emission accompanying 
lightning discharges has a substantially greater intensity and can be de- 
tected at distances of 140-180 km. Among the impulses accompanying lightning 
radio emission there are signals of the resonance type characterized by a 
greater duration and having a narrow band of emitted frequencies. These sig- 
nals are characterized by a maximum emitted energy per unit emission event, 
which facilitates their instrumental detection. The investicated peculiarit- 
ins of radio emission of electrically active clouds in the meter range can 
be use in designing apparatus intended for the description and prediction 
of the electric activity of clouds. 

[10-5303] 





LIGHT SCATTERING BY SYSTEMS OF RADIALLY-INHOMOGENEOUS PARTICLES 


Moscow IZVESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 15, No 7, 1979 pp 710-716 


[Article by A. P. Prishivalko and V. A. Babenko, Physics Institute, Belo- 


russian Academy of Sciences, “Light Scattering by Systems of Radially-Inhom- 
geneous Atmospheric Particles”) 


[Abstract] A study was made of the characteristics of light scattering by 
polydisperse systems of atmospheric particles with smooth radial inhomogen- 
eity of the refractive index. These are compared with the corresponding 
characteristics of polydisperse systems of homogeneous and two-layered par- 
ticles. It is shown that the total attenuation of light by such systems is 
insensitive to the internal structure of the particles and its value is de- 
termined by the mean value of the refractive index for a volume. The most 
characteristic difference in the light-scattering properties of systems of 
radially inhomogeneous particles in comparison with homogeneous and two- 
layered particles is an essentially different variation of the angular de- 
pendences cf the degree of plane polarization and the element of the reduc- 


ed scattering matrix f,35, especially with scattering angles > i155”. 
[10-5303] 














III. TERRESTRIAL GEOPHYSICS 


Abstracts of Scientific Articles 
TECTONICS OF PLATES AND THEORY OF GLOBAL TECTOGENESIS 


Moscow VESTNIK MOSKOVSKOGO UNIVERSITETA, SERIYA 4, GEOLOGIYA in Russian 
No 4, 1979 pp 316 


[Article by V. Ye. Khain, Department of Dynamic Geology, Moscow State Uni- 
versity, “Tectonics of Plates and Means fox Further Development of the 
Theory of Global Tectogenesis" ] 


[Abstract] This represents the content of a report at the March (1978) ses- 
sion of the Earth Sciences Division USSR Academy of Sciences. It discusses 
the fundamental positions of the tectonics of plates in the light of modern 
data. This is followed by an analysis of matters falling beyond the concept 
of the tectonics of plates in its initial form: the problem of the ancient 
oceans and the tectonics of plates in the Pre-Mesozoic, tectonic activation 
and epiplatform orogenesis, tectonic cyclicity and spatial orientation of 
tectonic structures. The report makes clear that there is an undeviating 
broadening of the range of problems which can be considered in the study 

of the tectonics of plates for the purpose of a more complete coverage of 
the entire diversity of tectonic processes. From time to time facts come to 
light which do not fit in with prevailing theory. Opponents of the tectonics 
of plates strive to use such facts to demonstrate the invalidity of the 
tectonics of plates and mobilism as a whole and return tectonics to fixist 
principles. A more correct approach would be the further development of 
mobilistic ideas for the purpose of interpreting these new facts and on the 
basis of thetectonics of plates creating 4 more thevough and broader theory 
of tectogenesis. In this theory there should be reflection of certain mech- 
anisms of tectonic deformations associated, for example, with density in- 
version, mantle and crustal diapirism, successfully developed by the sup- 
porters of fixist principles. Fixist principles and mobilistic concepts 
must be integrated. The path to the formulation of a general theory of global 
tectogenesis lies in the use of all which ‘s new and valuable in the tecton- 
ics of plates and ignoring its attainments will lead only into a blind alley 
and therefore is without promise. 

[4-5303] 











PATTERNS OF STRUCTURE OF EARTH'S CRUST IN KAZAKHSTAN 
Moscow GEOTEKTONIKA in Russian No 4, 1979 pp 112-116 


[Article by B. A. Khrychev, Ili Geographic Expedition of the South Kazakh- 
stan Geological Administration, "Some Patterns of Structure of the Earth's 
Crust in Kazakhstan" ] 


[Abstract] Investigations of the territory of Kazakhstan by the deep seis- 
mic sounding method have made it possible to clarify some patterns of 
structure of the earth's crust in Kazakhstan. The study was based on deep 
seismic sounding data collected over profiles with an extent of 5,000 kn. 
This made it possible to investigate the dependence between the depth of 
the Moho, surface relief and thickness of the sedimentary layer. It was 
found that movement of the top and bottom of the crust are directed in 
opposite directions. Compensating movements of the bottom of the crust 

lag in time behind changes in the above-lying load. The observed pheno- 
mena cannot be attributed to processes of transition of crustal rocks into 
mantle rocks and vice versa due to any physicochemical processes since in 
this case in the mountainous regions there would be an inadequacy of masses 
due to their destruction and removal, whereas in the depressions there would 
be an excess due to the accumulation of sedimentary strata. In actually, the 
reverse is observed. Changes in the thickness of the earth's crust occur 
primarily due to horizontal movements of mass: compression and dilatation, 
since only this phenomenon simultaneously explains the opposite direction 
of movement of the bottom and top of the crust and also the excess of mass 
in mountainous regions and the deficit in depression zones. Modern tectonic 
movements -- the growth of mountains and the downwarping of depressions — 
usually are not caused by isostatic forces because they are directed oppo- 
site these forces. The same conclusions for geosynclinal processes were 
drawn earlier on the basis of an analysis of data on structure of the 
earth's crust and the gravitational field for the entire earth. The most 
important geological conclusion drawn is that a major role is played by 
horizontal movements of mass. 

[1-5303) 


DATA ON STRUCTURE OF SUBSALT DEPOSITS IN CASPIAN DEPRESSION 
Moscow NEFTEGAZOVAYA GEOLOGIYA I GEOFIZIKA in Russian No 7, 1979 pp 49-52 


[Article by P. A. Besprozvannyy, V. K. Burakov, V. Ye. Zin'kovskiy and 
V. S. Slavkin, Geology Ministry RSFSR, "New Data on Structure of the Sub- 
salt Deposits on the Southwestern Margin of the Caspian Depression" ] 


[Abstract] Much work is now being done for study of the deep structure of 
the southwestern margin of the Caspian Depression by a combination of geo- 
physical methods. An important problem is the choice of the optimum direc- 
tion in search for promising local structures in the subsalt complex. 


8 








The work experience of the Central Geophysical Trust within the limits of 
the Astrakhanskiy arch shows that the desired result can be attained on 
the basis of automated comprehensive interpretation of geological and 
geophysical data -- ACIGGD. There is a small but relatively reliable vol- 
ume of seismic exploration data capable of serving as a basis for their 
comprehensive interpretation jointly with data obtained by other geophys- 
ical methods and deep drilling. The application of the method is described 
in detail. A figure shows a structural diagram of subsalt deposits on the 
southwestern margin of the Caspian Depression on the basis of data from 
comprehensive interpretation of geological and geophysical data. The west- 
ern and central parts of the investigated area — uplifts I, II, III -- 
were found to be most promising for exploration for petroleum. These par- 
ticular uplifts in general agree with structures detected using data from 
seismic prospecting and lie at depths accessible for drilling. The results 
of ACIGGD presented here can be used in the planning of detailed reconnais- 
sance work by the common deep-point method. For the first time it has been 
possible to construct a structural diagram, useful in predictions, for the 
southwestern margin of the Caspian Depression on a unified methodological 
basis. An important result was the detection of a noncorrespondence between 
the structural plans of the top of the salt-bearing Kungurian stratum and 
the subsalt bed. Similar results were also obtained for other sectors of 
the Caspian Depression, especially the Astrakhanskiy arch. 

[3-5303] 


EFFECTIVENESS OF SPACE METHODS IN EXPLORATION OF PETROLEUM AND GAS REGIONS 


Moscow IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY, GEOLOGIYA I RAZVEDKA in Rus- 
sian No 7, 1979 pp 109-113 


[Article by A. A. Romashov, V. V. Kozlov and L. F. Volchegurskiy, Institute 
of Geology and Ore Geophysical Research, "Priroda"” State Center and “Aero- 

geologiya" Combine, "Criteria of the Effectiveness of Application of Space 

Methods in Regional Investigations in Petroleum and Gas Regions" ] 


[Abstract] The use of space photographs makes it possible to detect the 
general, most important patterns of geological structure of petroleum and 
gas areas. Space photographs are of unquestionable advantage in this re- 
spect in comparison with aerial photographs. All calculations indicate a 
high effectiveness of space methods. A considerable part of their economic 
effect is associated with an increase in study of petroleum and gas regions 
and acceleration of the discovery of new petroleum and gas deposits. The 
principal criteria of the effectiveness of use of space information in 
branch interpretation and compilation of special and regional maps in gen- 
eral form can be classified as "scientific," "methodological" and "economic." 
This article gives a detailed discussion of each of the mentioned criteria 
applicable to regional investigations in petroleum and gas regions. 1. Sci- 
entific effectiveness is a long-term criterion, constituting only part of 





the effectiveness of space methods as a whole. This relates to fundamental- 
ly new scientific facts or phenomena which earlier were not or could not be 
known as a result of use exclusively of traditional geological-geophysical 
methods for studying petroleum and gas territories. 2. Methodological ef- 
fectiveness relates primarily to an increase in the reliability and detail 
of investigations in petroleum and gas regions, which exerts a substantial 
influence on an increase in the quality of regional specialized maps (geo- 
logical, structural-tectonic, paleogeomorphological, prediction, and other 
types) and a considerable decrease in the level of elements of subjectivism 
in their compilation. 3. The economic criterion of effectiveness of use of 
space information exerts a direct influence on the total decrease in appro- 
priations, expenditures of work and time. As a rule it represents a savings 
of funds, a gain from the introduction of space methods, and evidently can 
be expressed in monetary units. The speedy introduction of space methods 
into the practice of petroleum and gas exploration work will undoubtedly 
favor an increase in their effectiveness and successful solution of prob- 
lems for further growth of the output of petroleum and gas in the coming 
five-year plans. 

[6-5303] 
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IV. UPPER ATMOSPHERE AND SPACE RESEARCH 
Abstracts of Scientific Articles 
EFFECT OF HIGHER-ORDER DERIVATIVES ON ADJUSTMENT OF SATELLITE NETWORKS 
Moscow GEODEZIYA I KARTOGRAFIYA in Russian No 7, 1979 pp 15-18 


[Article by B. L. Kaplan and K. K. Nasretdinov, "Effect of Higher-Order De- 
rivatives on Results of Adjustment of Satellite Networks" ] 


[Abstract] Recently the range of geodetic problems has considerably expand- 
ed but in the solution of the newly arising problems there is not always an 
investigation of the degree of influence on the results from higher-order 
derivatives, since they have traditionally been regarded as negligible, al- 
though that is not always the case. The authors have investigated this prob- 
lem applicable to the construction of satellite networks by the fundamental 
methods of space geodesy because it is of theoretical and practical interest. 
Specifically, the effect of higher-order derivatives is studied in models of 
satellite networks created by the methods of geometric and short arcs. The 
characteristics of the models and the results are presented. It is shown that 
in geometric satellite networks, including both photographic and rangefinder 
observations, the influence of higher-order derivatives on the adjustment 
results can be extremely significant. The iteration method for refining the 
unknown parameters, easily applied using an electronic computer, is a good 
means for overcoming difficulties caused by failure to take the higher- 

order derivatives into account; it is a more effective means than retaining 
these derivatives in the correction equations. 

[5-5303] 


PLANNING OF ORBITS OF GEODETIC SPACE VEHICLES 
Moscow GEODEZIYA I KARTOGRAFIYA in Russian No 7, 1979 pp 18-22 


[Article by Ye. L. Lukashevich, "Planning of Orbits of Geodetic Space 
Vehicles" ] 


[Abstract] The ballistic planning of space vehicles intended for obtaining 
geodetic and cartographic information on the earth's surface and investiga- 
tion of natural resources involves the selection of orbits meeting a number 


11 











of requirements. The most important of these requirements is ensuring quasi- 
geosynchronicity of space vehicle movement. Selection of the parameters and 
evaluation of the stability of quasisynchronous and synchronous-solar trajec- 
tories involve a need for a rigorous allowance for precession of the orbital 
plane. In this connection, in the stage of ballistic planning it is desir- 
able to use such a model of the gravitational field which takes into account 
the principal harmonics of the earth's gravitational potential. As such a 
model the author of this paper uses the field of attraction of three pairs 
of fixed centers with complexly conjugate masses situated on the applicate 
axis of a geocentric equatorial coordinate system xyz. The values of the at- 
tracting masses and the distances to them can be selected in such a way that 
in the expansion of the gravitational potential of six fixed centers in 
spherical Legendre functions the first eight zonal harmonics coincide with 
the corresponding harmonics of the earth's real gravitational potential. By 
means of partial averagings in the interval of one space vehicle revolution 
for small values of the order of the square of the earth's flattening the 
approximation is reduced to a form allowing integration of the equations of 
motion in closed form by the separation of variables by the Jacobi method. 
The quadratures obtained as a result of the integration determine a space 
vehicle trajectory in which allowance is made for the perturbations caused 
by the effect of the set of zonal harmonics of terrestrial potential with 
coefficients from I? to Ig. For any case of motion there is strict allow- 
ance for the influence of the first three coefficients and an evaluation 

of the averaged (for each space vehicle revolution) effect of the last four 
harmonics of the considered set. In the special case of motion in near-equa- 
torial nearly circular orbits there is a rigorous allowance for the influ- 


ence of all the harmonics to Ig inclusive. 
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